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Investigation of a processing model based on abrasive erosion phenomenon for CFRP

hitoshi, fukagawa
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Composite materials, such as CFRP, are hard-to-cut materials but their specific st
rength is useful. Drill tools are usually used to generate small holes of 1-2 mm diameter, but tool abrasi
on occurs early, causing ﬁroblems of processing costs. Comparing other processing methods, it was revealed

in the previous report that it was possible to effectively generate large quantities of small size holes
using blasting. However, there have been many unknown mechanisms about this blast processing. In the prese
nt report, we investigated the material-removing mechanisms of the blast from the viewpoint of the erosion

abrasion, considering the most suitable method through changing work materials and processing conditions
such as media and pressure.
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Fig.2 Fabrication processof the mask on the spacemen
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Table1 Blast test conditions
Mask Dry Film Resist | Acrylic polymer resin film
material Thickness 0.1mm, 2 sheets
White alundum | WA #320 #600 density
Media Oxide 3.9g/cm’
aluminum Grain dia. 40pm, 20um
Carborundum SiC #320 density 3.2 g/cm’
Silicon carbide Grain dia. 40um,
Pressure | At Nozzle 0.10 MPa, 0.15MPa, 0.36MPa
Feed X axis Nozzle feed 8m/min
speed Y axis Conveyer feed 20mm/min
Nozzle Diameter @5mm and @10mm,
Nozzle distance | 120mm between nozzle and
specimen




Table2 Material properties of specimens ° °

Vi You.ng Tensile Hardness Fracture
() ratio strength M) toughness
(GPa) (MPa) (MPa m'?)
CF 100 230 4000 1235 0.80
CFRP
(cloth) 60 137 2060 606 0.63
CFRP
(UD) 58 70 1400 4102 0.34
GF ¥ 100 55 67 1930 2780 - -
GFRP  [67 72 |21 24 290 390 115 1.04
Epoxy 0 35 75 2.1 0.50
plate

CF: Carbon fiber GF: Glass Fiber CFRP: Carbon
fiber cloth material and epoxy resin, Thickness 1-2mm
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Fig. 3 Schematic diagram of photography kit using a high
speed camera
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Fig4  Cross sectional profile of Imm diameter holes for
each 1 to 10th blast pass at 0.15MPa

4.2
5
6
7 6 7
10
1
00
1 45° 2 3
0° 4
CFRP
CF
8 CF
9 2]
20 45°
. 0m {L0m,
Fig5 Pictures of the surface of CFRP after blast
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Fig.7  Piercing process of CFRP with masking (square and
circle holes)
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Fig.9 Flow and reflection of the blast media
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Fig.10 Processing section of every pass (laser microscope) >

5

I

w

Erosion volume (mm3)

4.4

‘ l K
CFRP(cloth) C;RP,(ED)
/:/
0 1 2 3 4 5 6 7 8 9 10 11
Number of passes

Fig.11 Erosion volume and the number of passes in
changing test specimen
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Fig.12 Erosion volume and the number of passes by each

media
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Fig. 13 Erosion depth and number of passes at 0.10MPa &
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Fig. 14 Typical erosion curve by “Erosion Behavior of
FRP’s” 7
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Fig. 16 Macro structures of CFRP consist of Carbon fiber and
epoxy resin
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Fig.17 Sound-absorbing panels and aircraft
engine cowl
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